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SCANIMATE II 





pots on cards are referred to numbered from back о> front 


Card #2 Horizontal animation oscillator 


Pot #1 (R3) 


2 
5 


(82) 
(R1) 


Card #3 Vertical 
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Сата #4 
ag 
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pot #1 (R3) sets positive and negative 


` Pot #1 (R3) 


sets positive and negative 


sets negative peak voltage 


sets positive peak voltage 


animation oscillator 


9 


sets positive and negative 









(А1) Bets positive реак voltage -‏ جا 


Depth animation, oscillator 


2 (R2) sets negative peak voltage 


x | 5 (R1) sets positive peak voltage 


Card #5 Animation adder and differentiator 


ubt 


Pot #1 sets Y multiplier zero 
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3 
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со ч о 


Sets 


Sets 


Sets 
Sets 
Sets 
Sets 


Sets 


Y multiplier DC offset 
gain 
DC offset 


gain 


Xs DC offset 


X multiplier zero 
X multiplier DC offset 


% 


slope symmetry 


slope symmetry 





slope symmetry 








Сата 6. 1 сһаппе1 

Pot #1 (R58) sets depth oscillator multiplier zero point 
(R118) sets depth oscillator multiplief*DC offset 
 (R119) sets min-max sequence S 


(R42) sets max-min sequence 





(R90) sets Z animation multiplier zero point 


К: (R120) sets 2 animation multiplier DC offset 





7 2. Соло: electronic 00 Lator switch 























ο axis ыр zero point 


2 (R47) sets horizontal size multiplier бб роїпї 
i E (R64) sets horizontal size and axis multiplier DC offset 
4 (R33) Sets vertical size and axis multiplier DC offset 
š 5 (R15) Sets vertical size multiplier zero point 
6 Е Sets vertical axis multiplier zero point 
Card #11 sisnal-mo rotation (wi tb rotation system) 


| Pot #1 (R20) Sets vertical sine multiplier zero 


2 (R22) Sets sine vertical multiplier zero 


UA 


(R45) Sets vertical cosine multiplier zero 


اہ 


(R41) Sets cosine vertical multiplier zero 
(R60) Sets vertical cosine multiplier DC offset 

6 (R35) Sets verticul sine multiplier DC offset 

7 (R105) Sets horizontal sine multiplier DC offset 
8 (R94) Sets horizontal sine multiplier zero 

9 (R91) Sets sine horizontal multiplier zero 
10 (R89) Sets horizontal cosine multiplier DC offset 
11 (R73) Sets horizontal cosine multiplier zero 


12 (R69) Sets cosine horizontal multiplier zero 











ата #12 Vertical channel 


Pot #1 (R10) sets depth multiplier zero point 





2 (R9) sets depth multiplier DC offset. 
223 (R60) sets mode multiplier zero point 5. 
2224 (R62) sets node multiplier DC offset 
η (R88) sets s sequence multiplier zero point 
| 6 (R90) sets sequence multiplier DC offset 
Card. ns Horizontal channel 


sets depth multiplier. zero points 





сю), sets depth multiplier: Dc offset 


(R60) sets mode multiplier zero rg 


Ss 
AB 


(R62) sets mode multiplier DC offset 
5 (R88) sets sequence multiplier ЕА point 
6 (R90) sets sequence multiplier DC ون‎ 
Card #15 Sync section 
اس‎ Pot #1 (Е35) sets position of shutter bar in frame 
| 22 (R28) sets position of scan converter bar in frame 
| 3 (R26) sets position ӘЖ Sa converted bar in frame 
Card #17 Intensity section | 
Pot #1 (R7) sets top limit point of raster 
al و‎ (R8) sets right limit point of raster 
3 (R13) sets left limit point of raster 
4 (R14) sets bottom limit point of raster 
25 (R4) sets width ae horizontal blanking pulse 


26 (А1) sets width of vertical blanking pulse 








SECTION CONTROL 



































f more than one section but less than five is desired, there 








tion 


previous sec 


τοι 


^ 


Cont 


ion 


E 
Бат 
o 
DB 
“ча 
ока 





ARTWORK PREPARATION 


The following descriptions of Kodalith preparation begin with 
the least complex type--2 levels--and progress to 5 levels (same 
section). Two level artwork consists of an input of two levels 
of luminence (usually the black of a Kodalith and its clear area). 
This artwork is the easiest to prepare and the easiest to set up. 
The input would consist of a Kodalith of the clients artwork, 
properly spaced with 1/4" between the bones. As with all set 
‘ups the operator would conform the x-y size of the artwork 

input camera to the aspect کو اوت‎ the artwork. This might 
lower the "1 volt of video'. ا‎ when the correct 
proportions are returned to the display using tns computer size 
controls, the voltage will return close to normal. Any slight 
variation can then be corrected with a change in aperature. Їп 
jue to return جو جع‎ display оп the crt Το normal 
proportions (assuming that it hasn't been photo-distorted on 

the Kodalith) take a piece of black paper or film and cut a 
circle in it. Remove the art from the light box and place the 
paper with the hole in it on the light box. Using this in 
combination with the grid, the operator will have no trouble in 


getting the original proportions back. 


3 Luminence Levels 


Sections containing 2 colors on a 1 color background 


Three: levels of luminence are created when there exists on the 
Kodalith, a black area, a white (clear) area, and a level in 
between these. The middle grey value, Letrafilm 237, should 
be used on the artwork for the middle level. This grey scale 
will give the best separation of values, thereby reducing the 
chance of noise (interference): When working in excess of 2 
levels, the lighter colors shduld be assigned to the higher 
levels, the darker colors to thé darker levels. This minimizes 
the fringing effect. The fringing that does result will be 
dark edges against lighter color, increasing the apparent 
Sharpness.  Fringing becomes more noticeable as the number of 
Ke 
color levels are increased. Іі caused by the finite time 
of the transition encountered when the scanning beam of the 
scan converter must go from black to a lighter area. The 
lighter the area the greater the change. The greater the change 
the greater the transition time. This‘ manifests itself on the 


color monitor in terms of the colors of the intermediate levels 


being displayed along the vertical edges of the graphics. 


3 Levels - For involved artwork such as 2 color logo, having 


2 colors on the same section on 1 color background. 


رھ 


In order to prepare a 2 color.logo, first cut a rubylith mask 


in register with the black and white positive of the logo. 


Position registration marks on the logo and the ruby overlay. 
Then, have a photoengraver shoot a "composite" first by exposing 
the mask to the Kodalith film. On this he would register a line 
shot of the logo bipacked with а 120 line screen that would 
reproduce the equivalent of the middle (#237) grey in the logo's 
dark areas. The logo's light areas should be clear and the 

area surrounding the logo should be black. The proceedure 

for setting up a conformed aspect ratio, as previously mentioned, 


should be followed. 
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4 Luminence Levels 


Sections containing 3 colors on a 1 color background. 


Four levels of luminence are created when there exists on the 
Kodalith, a black area, a white (clear) area, and two grey 
levels in between. The light grey value (Letrafilm #173) and 


the middle grey (Letrafilm #237) are used for the best separation. 
4 Levels - 3 color logo and 1 color background. 


Four level Kodalith preparation is similar to that for three 
levels. The difference is that there will be two 120 line 
screened levels along with the black background and clear area. 
Show the engraver the artwork first if you are unsure as to 
which mattes he'll want. Usually a matte of the logo and ε 
matte of the lightest area are sufficient. Using the mattes 

and logo the engraver can,make reverses and combinations of 
these that will produce what you want. Once 0 0 colors 
should be assigned to the.light levels, dark colors to the 
darker levels. The two screened areas should be the equivalent 


of the lightest grey (#173) and the middle grey (#237). 


5 Luminence Levels 


Five levels of luminence are created when there exists on the 
Kodalith, a black area, a white (clear) area and three grey 
levels. The light grey value (Letrafilm #173), the middle 
grey (#237) and the dark grey (#177) are used for the best 


separation. 


COLORIZER 


Introduction 

The purpose of the Colorizer is to produce a color 
representation using the standard NTSC television format of a 
static or dynamic scene produced on a CRT controlled by a Scanimate 
or some other similar device. Each color is independently selective 
and variable. Signals are generated for representing the scene 
in descrete shades of gray, which signals are used to generate 
further signals representing the red, green, and blue components 
of a color assigned to each gray shade. The system further 
includes means for selecting the colors assigned to the various 
gray shades, and exclusive logic means allowing independent 


selection and variation of each color by an operator. 


Level Detector CVS - 1058 

Video from the pick-up camera comes into board at Video in. 
This signal is clamped to ground by 01 during blanking and fed 
to the non-inverting input of four comparators (1С1 thru IC4). 
The second input is the slider pots to adjust the point where 
each comparator changes state. . This card when used in the Gray 
Level Encoder does not have the gates IC5 and IC7. The output 


of the comparators go directly to the gray level switches. 


æ 


Gray Level Switches CVS - 111 


The four signals from the level detector go to gates 1С1 
thru IC3 controlled by four front panel Level Select switches. 
These switches enable the different gates depending on which 
switch is active (OV is active). The gates are resistively 
summed by ән τοτε R1 thru R10 to form the composite encoded 


video. 


Gray Level Encoder Video Amplifier CVS - 112 

This board has 3 dual gated video amplifiers that can be 
switched to A or B input digitally. The inputs of the first 
amplifier are the encoded video and analog video. πι шр 
of this amplifier will be either the encoded video signal or the 
analog video depending on the logic level at pin 2 of ІСІ. The 
second amplifier will invert or not-invert the video signal 


depending on the position of the Invert-Non-invert switch. The 


third amplifier is where blanking is added. The output of this 
card is the video that goes to the X-Y monitor. 
The adjustments for this card are as follows: 


R4 Encoder ng: pupa for 1V P-P at the output of 


R7 Analog Gain the card or .8V P-P at το (pin 7). 


R10 Encoder Level Adjust for OV blanking level at 

R12 Analog пиц ee of ICI храпа 

R15 Gain Balance Adjust for same gain of Inverted 
and Non Inverted signal at the 


output of IC2 (pin 7). 


R18 Invert Level) /Adjust for a black level of OV 


R20 Non Invert Lat τω (pim 73; 

| Level 

R24 Output Level Adjust for best linearity of 
É final output. 


R26 Blanking Level Adjust for a 5% pedestal ratio 


between black level and blanking. 


٥٢ М 2 Black level | 


Blan King 





Sync Timing CVS - 102 

This card furnishes the timing pulses for X-Y scan converter 
camera and blanking pulses for the other cards in the color 
encoder electronics nest. The inputs to this card are the 
Vertical and Horizontal Drive pulses and composite blanking 
from the Type 140 NTSC Test Generator. The horiz drive pulse is 
delayed by 1.5 yr sec and this pulse goes to two one shots. One 
one shot forms the horizontal reset pulse for the X-Y camera and 
the other one shot fou the "7 portion of the composite 
clamp. The Vertical drive pulse is delayed .2 m,sec and this 
puise ales goes to two other one shots. One one shot forms the 
Vertical Reset pulse and the other forms the vertical portion of 
the composite clamp waveform. The vertical and horizontal 
portions of the clamp waveform are combined in an OR circuit to 
form what is called the Composite Clamp. 

The Composite Blanking like the Vertical and Horizontal 
drive pulses comes from the Type 140 NTSC Test Generator as a 
OV to negative voltage waveform. The level of all three are 
shifted to a OV to positive voltage so they can be used by the 


other circuits. 


Level Detector CVS - 103B 

Video from the scan converter camera comes into the board 
at the Video Input. This signal is clamped to ground by Q1 
during blinking and fed to the non-inverting input of the four 
comparatc;s (ІСІ thru IC4). The inverting input of each 
сотрагаїо ` connects to a slider pot on the front panel (level 
adjust pots). These pots adjust the comparison point. As the 


s d 72 


video level increases the comparators change state and gate on or 
off the output levels. Only one output level is on at any one 
time. The positive level is off and the zero level is on. 
Composite blanking is used to gate off the first level during 
blanking. At that time all five output lines are positive. 

Also on this board is an amplifier for inverting the correction 
signal. This inverted signal goes to one side of the level adjust 
slider pots on the front panel. The output of this amplifier is 
set at *1V nominal by R16 Corr -Level. The other pot, R15 Corr 


Gain, adjusts the amount of correction Signal to be added to the 


level adjust controls. 


Color Switches CVS - 101B 

Coming from the Level Detectors are 5 signal lines. Only 
one line will be active at any one time. Each of these inputs 
control the bases of three transistors used for adjusting the 
amount of color (R, B, G) to be gated to the output. The gain 
of each transistor is controlled by an external color control 
slider pot on the front panel. This pot is connected to the 
emitter of the transistor through a 2.4K resistor. This will 


give a 1V signal at the output for maximum gain and OV for 


minimum gain. 


Color Matrix CVS - 1008 
This board is added to the Type 140 NTSC Test Generator to 


convert the R, B, G, video information from the color switches 


to Y, R-Y, and B-Y signals. These signals make up the composite 
video out of the NTSC Test Generator. 

Coming into this board are the Red, Green, and Biue signals 
from the color switches. The signals are clamped and resistively 
added by R36, R37, and R61 to make up the Y signal. This signal 
is amplified by Q12 and 013 differential pair to make the Y and 
-Y signals. The Y signal is pd to output transistors Q38 and 
059 and goes to the Video Mixer. The -Y signal is added to the 
red by R62 and R63 to make up R-Y and to the blue by R89 and R90 
to make up B-Y. These signals are amplified by differential 
pairs 019 and 020, (R-Y), and 029 and Q30, (B-Y), to form the 
+(R-Y) and +(B-Y) signals which are fed to the current amplifiers 
(Q21 thru Q24 and Q31 thru Q34). 

Coming from the Video Mixer is a modified Y signal which is 
delayed and fed to an operational amplifier (035 thru 037) which 
drives the current amplifier (015 and 016). 

Blanking is used το gate on and off the current amplifiers 
(015, 016, 025, 024, 033, 034) that are the output stages of this 
card. А switch, S1, can also inhibit Y, R-Y and B-Y signals 
from being processed by the NTSC Test Generator. 

For the following ہ؛؟٭ "مم‎ 58 Composite Video out of the 
Type 140 NTSC Test Generator can be observed on a Type 528 


waveform monitor. The input test signal should be black and 


white oniy: 


R38 Y-C Bal adjust for null at R-Y and =Y 
test point of the white level. 
R51 Y Gain adjust for 100$ of white level. 
R116 Pedestal adjust for a black level of 0% 
with pedestal control of video 
mixer fully ccw. These two 
controls interact. 
The following adjustments can be observed on a Type 520 
NTSC Vector Scope. The input test signal should be 5 colors 
White, Red, Green, Blue, and Black. There will be interaction 
between the following adjustments. The objective is to get the 
red and blue vectors in the boxes designated R and B with the 
origin centered on the vector scope. If these adjustments are 


properly made the green vector will fall in its designated box: 


R64 R-Y Gain affects length of red vector 
R72 R-Y Bal affects zero position of vector 
R70 R-Y Level affects angle of blue vector. Set 


at midrange for initial adjustment. 


R92 B-Y Gain affects length.of blue vector 
R100 B-Y Bal affects zero position of vector 
R98 B-Y Level affects angle of red vector. Set 


at midrange for initial adjustment. 


Mix - EFF Amplifier VS - 103 
«πε aT of thisboerd«is-used,in,,this- appbication..and_extra 
pinschaVe been. added. Coming in on the A and B inputs are Video 





signal from the camera which is delayed at the input to the card | 
and the Y signal from the color Matrix board (CVS-100B). These 
two signals are clamped and fed to differential amplifiers. 021 
and Q22 that are connected so that they act as mixers. The mix 
control of the differential amplifiers comes from the dual 
Transition pot on the front panel. As the transition control is 
turned CCW the voltage at Gl of 021 decreases and the voltage 

at G2 2 increases. Decreasing the gain of the Gl side of 
Q21 causes the G2 side to conduct more and therefore increase 
the amount of signal in R66 supplied by the current source 020. 


Increasing the gain of the G2 side of 022 causes the Gl side to 


conduct less and therefore decrease the amount of signal in R66 


supplied by the current source Q23. This mixed signal is clamped 
by Q27 and coupled to a clipper circuit 030 which clips the white 
level to a point set by R92 White Clip. The signal is then 
amplified and the offset or pedestal added. The offset control 
R93 is not on the card. The wiper of the Pedestal control on 
front panel takes the place of the offset wiper. The output 


goes back to the color matrix board as the new Y signal. 


The adjustments on the card аге: 


R92 White Clip 


R56 A Gain 


R75 B Gain 


Controls the level at which the 
white level is clipped. 

The wiper of this pot goes to 

one side of the A pot of the 
Transition control. This 

adjusts for zero output of 

Mixer Q21 when transition control 
is- fully CW. 

The wiper of this pot goes to 

one side of the B pot of the 
Transition control. This 

adjusts for zero output of 

Mixer Q22 when Transition control 


is fully CCW. 


“12. 
v : 
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Scanimate Calibration Procedure for Rotation: 
1. Place Jil On an extender. 


. Set the Scanimate Roriz. & vert: oscillators to 20 v p- p. 
TURA On) ' δε ese, 
1 


5. Place axis locate switch on "+0 0 to 'on'. 
i. Set section control for one section. 


5. Reset rotation (0°) 


б Monitor the output of ICS with a scope. 
27. ‘Adjust sine vertical. zero (pot 2). ‘for best “null. 


S. Monitor the ΗΕ of 1612 with a scope. 


~ 


S. Adjust sine horizontal zero (pot 9) for best nad. 

10. Set rotation (90°) 

1i. Monitor the output of IC10 with a scope. 

12. Adjust cosine horizontal zero (pot 12) for best null. 


15. Monitor the output of ІС? with a scope. 


- 


12. Adjust cosine vertical zero (pot 4) for best hull. 


15. Turn 027 both horizontal and vertical oscillators.: "o 


* 


16. Place section 1 in "rotation sequence" mode. vids due 


17. Remove the. "EOS". cable- from the rear of the rotation controlle 


ΜῈΝ эб," کے‎ 


15. tart rotation, . adjust rotation axis for. approximately ο 
cente rof ‘the- +01 | Е | Bo | ας οὔ СО 7 

19. Rotation Νὰ clockwise. po 

.20. Rotation rate switch in "10х" position. E 2 


21. Monitor the ‘output of IC10 with a (scope. 27 


π᾿ - 








22. Trigger. the scope: on: "vert reset. 
25. Expand the sweep 59. the axis locate interval 15 observed. 


24 Adjust horizontal cosine zero (pot 12) for. best null Auring | 


axis locate: interval. ` 





Adjust horizontal cosine offset (pot 10) for zero volts. 


ыа 


of ` 


during axis locate interval. 
26. Monitor the output of IC12 with a scope. 


Adjust horizontal sine zero (pot 8) for best null during 


μμ. 


tne axis босата interval. 


23. Adjust horizontal sine offset (pot 7) for zero volts 


کسر 
- * 


Guring axis locate interyal. 
B Monitor output of ICS wita a Scope ; 


50. Adjust vertical sine zero (pot 1) for best null during 
T ہے‎ nin م‎ ” | 


‚„* 


tne axis locate interval. 


Adiust vertical sine offset (pot 6) for zero volts during 
yo νο νο аа | 

axis locate interval. 

32. Monitor output o£ IC7 with a scope. 


33. Adjust vertical cosine zero (pot 3) for best null during 


ο ee 
axis locate interval. 


34. Adjust verzical cosine offset (pot 5) for zero volts .. 


during th= axis locate interval. 





55. This concludes the calibration of the rotation ramp. 


"generator: ard. 9; | f مھت‎ | 
16. -76- TURNS. Gener το" AGRI а 72% 
Note: . If itis necessary to replace IC 4, 6, 9, llan... 


22. Кыз ізі. facie 


`: "ما‎ 5 
MUT. 4. 


“the reason for the sockets. in 9 locations. `: 


ہم 


ΝΠ Ed = 
айда ы D », 


The better the null, {На less axis movement; during 


em -- 
«-- > 
B 
=. 
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. rotation. š 


+ 





ΜΟ1595᾽ must be selected for best null. > — 


be 
€ 


fo 


1 


ма 
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Monitor tpl on front panel with 


- 
- 


Rotation System 


Allow system to warm up for one-half hour! ninine 


4, 


Calibrate Scanimate complet 


(5 
++ 

بي 
8 


Turn rate pot No. 1 fully ccw. 


Piace mode و08‎ Ros за rotation sequen 


. Calibration Procedure 


scope. 
-Stert ۔‎ А ١8۰ 
^ i11ow to run until tpl goes 'low' momentarily. 


Stop rotation immediately. 


Pross direction reverse switch. 


Manually ste: rotation back until tpl goes tow?’ 


Rotation Calibratio: Procedure: 


Monitor sine’ output with digital 


« 


- 


accurater high resolution voltmeter - 


Start rotation until a plus peak 715 obtained.’ 


rot2tion. 


Note the plus voltage value. 


` ` 


ce position. 


ácain. 


ο... 


a vol tmeter or other 








i. Start rotation until a negative peak is obtained пеп. 
stop rotation. | 


>. Note this minus voltage value. 


6. Using the noted values above, adjust the sine gain for: 


- 


20 volts реак to peak without regard to ground. ` 


7. Adjust sine offset om D/A converter card for equal pius 
4 — 
3nd minus excursions from ground (*10 volts). 
8. τε must be noted at this time that the relative amplitude 
: is not as important as the plus and minus excursions. 


гж Е. » 


* ` 
»lus and minus values must be as close as possible. 
t 


-— - | * - 2 эй = Sn - š 
104 T lis concludes rotation controller calibration. 
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“put Slaved Desine Generator Bd Om. extender and ádjust 


."proximate symmetry, about zero volts.. Final adjustment 
of R9 will be made in. following step. | 


With oscilloscope look at IC3-6 and adjust R9 and R15 
so that the positive peàks of the waveforms are equal in 


22. With Osc. No. 4: бирө pot: on the front panel 
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` SLAVED COSINE GENERATOR ADJUSTMENTS 
| οσον (AM-112A) | 


` 
” . oe 


oscillator No. 3 for a medium frequency. 


With бесі وت‎ look at IC1- евна adjust R9 for ap- 





amplitude. and . are at zero volts. 


With oscilloscope look at the junction et R31 and R32. 


I. Adjust RECT RAMP for continuous waveform at the 
zero crossing. + R9 and R15 might have to be ad- 


justed slightly. | کر رھ‎ сы $ 
2. Adjust SQ WAVE? for 8. 11пеат waveform. fron posi- ` 
tive to negative peak. uo € ui tu. : » 


m "Adjust "SQ RAMÉ Zero so waveform is centered 
about zero volts. PE E E 


مہ ہ 


With oscilloscope look at the output of Board. 


1. Adjust SINE SHAPE for best-looking sine wave. 


max counter clockwise. Adjust MULT BAL for min-- 
` imum oscillation. "A 


5. Adjust ZERO for zero volts. --- , . 
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ΑΝΙΜΑΤΙΟΝ CONTROLLER 


Pots are numbered from back to front 


Card #6 Sequential intensity 
No pots 

Card #8 Sequence ramp timing generator ЖЕТ ms 
No pots RS E 


Card #10 Sequential ramp generator 





Pot #1 Adjusts ramp #3 "0 оцїриї 
2 Sets ramp #3 reset ee ea E 
3 Adjusts ramp #2 sinewave output l 
4 Sets ramp #2 reset rate | 
5 Adjusts ramp #1 sinewave output 
6 Sets ramp #1 reset rate 

Card #11 Sequential ramp generator 
Pot #1 Adjusts ramp #4 sinewave output 


2 Sets ramp #4 reset rate 


οὐ, 


3 Adjusts ramp #5 sinewave output’ 
4 Sets ramp #5 reset rate 
5 Adjusts spare ramp gen. Sinewave output 


6 Sets spare ramp gen. reset rate. 
Card #13 High frequency animation oscillator ` 
Pot #1 Sets oscillator output multiplier DC offset 


2 Sets oscillator output multiplier null point 
3 Sets triangle wave negative peak, 

| A 
4 Sets triangle wave positive peak: 


.5 Sets triangle wave slope symmetry 


6 Adjusts for best sinewave output - 


ا 


Card #14 High frequency animation oscillator 
Pot #1 Sets oscillator output multiplier DC offset 
2 Sets oscillator output multiplier null point 
3 Sets triangle wave negative peak 
4 Sets triangle wave positive peak 
5 Sets triangle wave slope symmetry 
6 Adjusts for best sinewave output 
Card £15 Low frequency animation oscillator 
Pot £1 Sets oscillator output multiplier DC offset 
2 Sets oscillator output multiplier null point 
3 Sets РИТА wave negative реак 
4 Sets triangle wave positive peak 
5 Sets triangle wave slope symmetry 
6 Adjusts for best sinewave output 
Card #16 Low frequency animation oscillator 
Pot #1 Sets oscillator output multiplier DC offset 
2 Sets oscillator output multiplier null point 
3 Sets triangle wave negative peak 
4 Sets triangle wave کا‎ Ма peak 
5 Sets кайан 1 wave slope symmetry 
6 Adjusts for best sinewave οι ος 
Card #17 Low frequency animation oscillator 
Pot #1 Sets oscillator output multiplier DC offset 
2 Sets oscillator output multiplier null point 
3 Sets triangle wave negative peak 
4 Sets triangle wave positive peak 
5 Sets triangle wave slope symmetry 


6 Adjusts for best sinewave output 


Card 


Card 


Card 


Card 


Cara 


Card 


Card 


Card 


Card 


#18 Audio preamp 
No pots 
#19 Dual band pass filter 
Pot #1 
2 
3 
4 


#20 Dual band pass filter 





Pot #1 
2 
5 
4 " 
#21 Dual band pass filter 
Pot #1 * 
2 
5 7 
4 
f22, 23, 24 
No pots Е 


#25 Horizontal. Vertical rate ramp generator 
Pot #1 Sets horizontal rate ramp amplitude 

2 Sets vertical rate ramp amplitude 
Рабу 27 
No pots 
# 29 


No pots 


" vi “. 3 А ЎА 


#31 Dual multiplier card 
Pot #1 Sets multiplier #2 null point 
2 Sets multiplier #2 output DC offset 


3 Sets multiplier #1 null point 


Aid 


OPERATING PROCEEDURE 


ANIMATION AID 


General Description 


The Animation Aid contains functional circuitry that expands 


scope of operation of the Scanimate system. The Animation 


provides: 


А. 


Mouth control circuitry to provide synchronization of 
mouth movement with an audio input of either a sound 
track or direct microphone ‘input. 

Circuitry to sequentially intensify from 2 to 5 sections, 
with control of the number of frames the section is 
intensified. +: Ç 


$ 


Circuitry to sequentially or manually start from l to 5 
ramp generators. Each ramp is πο, adjustable 
both for rate and start time. A linear ramp or sine shape 
may be selected. 

Two high frequency oscillators are provided for "raster 
bending". The oscillators may be phase locked on a 
horizontal line basis. А plus or minus cosine or a plus 

от minus sine function is selectable. There are provisions 
for controlling amplitude by either a front panel control 
or an external function generator. . Frequency is controlled 
by a front panel control. 

Three low frequency oscillators аге provided for general 


animation effects. As in the high frequency oscillators, 


2 


the waveform may be phase locked in either а plus or minus 
cosine or plus or minus sine function. In addition, a 
slow reset mode is available to use the oscillator as 
another linear or sine shade ramp generator. Two low 
frequency oscillators may be locked together in a special 
mode to produce a sine-cosine of the same ο genes. As 
with the high frequency oscillators, frequency and 
amplitude are controlled with front panel controls, or the 
amplitude may be controlled with external functions. 

F. A dual Ful kaspapa, rectifier is provided for general use. 

G. A dual multiplier is provided for multiplying any function 
by another function. 

Ны» Six summing amplifiers with three inputs each are provided 
for summing any of the, above mentioned functions. 


E 


I. Five gain potentiometers are provided to attenuate any 


function desired. 


τα 


J. Five nés potentiometers are provided to offset any function 
between plus and minus 15 volts. 

K. A ten by ten patch panel is provided for programming 
purposes. The inputs and outputs of all functions are 


available at the patch panel, including the gain and bias 


potentiometers. 


II. Operation 
A. Mouth Control Circuitry 


The mouth control circuitry controls the movement of lips 


provided by artwork. A series of filters, summing 


amplifiers and a limiter amplifier provide a control 
voltage for the upper lip, lower lip, and mouth width. 
This control voltage is derived from an audio input 
provided by tape or other high level means or a low 
level microphone input. Because the control voltage 

is derived from the audio input, the lip movement is 
synchronized with the sound track. 

Sequential Intensity Generator 

The sequential intensity generator intensifies one 
section and blanks all others. From two to five section 
sequences may be controlled. The number of sections 
used is selected by a front panel rotary switch. 

A two digit thumbwheel switch is used to select the 
number of frames that each section is intensified. 

When the switch is dn the "XI" position, the thumbwheel 
switch reads dispen (l4 2 3242, 8p to 99). When the 
switch is in the "X10" position, the thumbwheel switch 
reads in 10's (10, 20, 30, up to 990). 

The sequence starts when the switch is thrown from stop 
to start and will continue to ETT until the switch is 
returned to stop. А11 controls effecting the sequential 
intensity function are grouped inside the heavy black 
outline marked "sequential intensity". 

Sequential Ramp Generator 

The "manual/auto" switch must be in the "auto" position 


initially. This resets the ramp generators. When the 


switch is thrown. to '"manual", the generator starts 
ramping at a rate determined by the "rate" pot. Each 
ramp may be started manually and the rate set before 

the automatic sequence is started. 

For automatic operation, all "manual/auto" switches 

must be in the "auto" position. | 

The "initial/final" switch on Scanimate starts ramp 
number one. Ramp number two starts automatically at 

a time, set by a three digit thumbwheel switch. The 
switch indicates the frame number after the “initial/final" 
switch is thrown, that ramp two will start. Ramp number 
three will start when the frame occurs that coincides 
with the number set on the thumbwheel switch marked 
"start 3". The same applies for the remaining sections. 
The ramps may be programmed to start in any order and the 
rates may be set independently. 

The important things to remember are that the "man/auto" 
switches must be in "auto" for automatic operation. The 
number set in the thumbwheel switch is the frame number 
(after the "initial/final" switch is thrown) that starts 
the ramp. Ramp number one starts with the "initial/final" 
switch. Returning this switch to "final" resets the ramp 
generators and the frame counters. 


A triangle or sine shape may be selected by placing the 


switch in the proper position. 


A "X1/X2" switch is located on the sequence ramp timing 


generator card, апа enables the frame count to be 

doubled when in the "X2" position, or the rrame count 

may be stopped when in the center off position, 

All controls that effect the ramp generator function 

are located inside the black outline marked "ramp control" 
except the "Х1/Х2" switch оп the PC бам, 

High Frequency Oscillators 

Oscillators number one and two are high frequency types. 
(Approximately 90 KHz max.) 

The frequency is adjusted by the frequency pot. The 
amplitude is adjusted by the amplitude pot, (+10у max. -ov min 
or an external function. 

These oscillators may be phase locked the same as the basic 
oscillators in Scanimate, only the high frequency oscillators 
are locked to a horizontal line instead of a تم تس‎ frame. 
This allows the whole raster to be shaped. 

A triangle or sine shape may be selected by placing the 
switch in the proper position. 

A "sine/cosine" switch is located on the PC board and 
enables the waveform to start at zero instead of plus or 
minus peaks, when in the phase lock mode. This switch is 
normally in the "cosine" mode. 

All controls that effect the high frequency oscillators 

are located inside the black outline labled "oscillator 
control" except the "sine/cosine" switch on the PC board. 


Low Frequency Oscillators 


Oscillators number 3, 4, and 5 are low frequency oscillators. 


The frequency is adjusted by the frequency pot, tne 
amplitude is adjusted by the amplitude pot or an 00-8 
function. 

These oscillators may be phase locked to either the frame 
or the sequence by placing the "frame/sequence" switch in 
the proper position. The waveform may be phase locked 

top or bottom by placing the '"top/bottom" switch in the 
proper position. 

Oscillators number 3 and 4 are wired for a cosine-sine 
relationship.. Oscillator number 3 is the cosine reference 
and number 4 is the sine slave. When wired in this special 
mode, frequency pot number 4 is disabled and the frequency 
of number 4 will follow oscillator number 5. 

The "sine/cosine'" switch and the "fast/slow' switch on the 
PC board must be in the "cosine" and "fast" positions 
respectively when in the special cosine/sine reference/slave 
mode. 

Oscillators number 3 and 5 may be used as normal low 
frequency oscillators. 

The "sine/cosine" switch on the PC board 15 the same as 
the high frequency oscillator described above. 

The "fast/slow'" switch on the PC board disables the phase 
lock mode when in the "slow" position. When In this 
position, the oscillator will stop running and ramp to the 
plus or minus position. With the "frame/sequence" switch 
in the "frame" position, throwing the "top/bottom" switch 


to the opposite position will ramp the oscillator to the 


other extreme position. It will remain there until the 
switch is again thrown to the opposite position. Thus 
the oscillator may be used as an additional ramp generator. 
A triangle or sine shape may be selected in all modes by 
placing the switch in the desired position. 

All controls effecting the low frequency oscillators are 
located in the black outline labled "oscillator controls" 
except the "sine/cosine" and "fast/slow" switches оп the 
PC board. 

Dual Fülle Rectifier 

A dual full-wave rectifier is provided for rectifying 

any of the functions generated by the Animation Aid or 
external functions. There are no external controls for 
this function. 


Dual Multiplier 


A dual analog multiplier is provided for multiplying one 
function by another or баг use as а variable gain amplifier. 
There are no external controls for the multiplier. 

Summing Amplifiers 

Six unity gain, inverting summing amplifiers are provided 
for summing functions or inverting functions. 

There are no external controls for the summing amplifiers. 
Gain Potentiometers 

Five gain potentiometers are provided on the front panel 
for the purpose of attenuating functions. One side of 


the pot is connected to ground and the wiper and the 


clock-wise side of the pot are connected to the patch 
panel and may be programmed as desired. 

Bias Potentiometers 

Five bias potentiometers are provided to obtain & 
variable DC voltage. | 

The clock-wise side of the pot is connected to +15 volts 
and the counter clock-wise side is connected to -15 volts. 
The wiper is connected to the patch panel and may be 
programmed as desired. 

Patch Бенет 

А ten by ten patch panel is provided on the front panel 
to facilitate programming of the functions in the Animation 
Aid. The outputs of all generated functions of the 
Animation Aid are connected to the patch panel. The 
output circuitry is short circuit protected in case the 
output is accidently shorted to ground. 

The inputs to all functions generated in the Animation 
Aid are connected to the patch panel. 

The inputs to the cherry switch on Scanimate are also 
connected to the patch panel on the Animation Aid. 
Therefore, any function generated by the Animation Aid 
may be connected to Scanimate and utilized to the fullest 


by the ingenuity and imagination of the operator. 


Б; MOUTH CONTROL CIRCUITS 

The mouth circuit uses the 2 high frequency oscillators for 
bending the raster to make the mouth move. The connections on 
the patch board to program in the mouth circuit are as follows: 

Upper lip (H3) to oscillator 1 multiplier (A1) 

Lower lip (H4) to oscillator 2 multiplier (AZ) 

Oscillator 1 output (B1) to cherry switcn 2 (89) 

Oscillator 2 output (B2) to cherry switch 3 (C9) 

Mouth width (H5) to cherry switch 4 (D9) 

Divide the artwork into two sections with the upper lip on 
section 1 and the lower lip on section 2. Proper usine of 
the artwork will follow after the cscillators are set up. On the 
cherry switch set final vertical section 1 to bus 2, final vertical 
section 2 to bus 3, size width section 1 and 2 to bus 4. Turn pots 
22. 55 and. 4 om cherry switch fully clockwise: 

Oscillator 1 and 2 should be set to "cos" position. This 
switch is on the oscillator PC board and is labeled. On the front 
panel set oscillator 1 to "bottom" and '"sinwave'"positions and on 
‘oscillator 2 set to "top" and "sinwave" positions. The amplitude 
pots on both oscillators οσα τή be fully counter clockwise. Adjust 
the frequency of both oscillators so that there is a little less 
than one cycle of bending. To see the bending turn the "ο ΓΒΕ 
ου the upper and lower lip controls. The artwork must πον be 
positimed so that when the raster is bent the zero crossings of 
the bend is at the ends of the lips. If the position is not exact 


the corners of the lips will either part or cross when the mouth is 


animated. 


“ТГ. SEQUENCE INTENSITY GENERATOR 
This circuit is used to intensify sequentially 2, 3, 4, or 5 
sections. In the following example we will use five sections. 
On Scanimate divide the raster into five sections. 
Connect sequence intensity outputs (C1), (C2), (C3), (C4) 
and (C5) tò {59}... 1693, (D9), (E9) and (F9) respectively, Turn 
the gain pots 2, 3, 4, 5, 6 on cherry switch fully clockwise. 
Set all five sections of green comm to zero. On cherry switch set 
green section 1 to bus 2 
green section 2 to bus 3 
green section 3 to bus 4 
green section 4 to bus 5 
green section 5 to bus 6 
In the block marked "sequence intensity" on the animation 
aid set thumbwheel switch marked frames for „the number of frames 
that each section is Ed In our example use 47 frames. 
Set rotary switch to 5 and the Х10/Х1 К τομ to Xl. Set the 
start/stop switch to stop then to start. Cn the display the first 
section should intensify for 2 seconds and: switch to second section 
and intensify it for two. This will continue for each section and 
then repeat the sequence after intensifing the fifth section. If 
On ly ὁ "00 are used set rotary switch to 2. 
| The voltages from this sequence intensity generator can also 
be used for moving a section instantly from one location to another 
and back. For example if you had section one in the lower lett 
corner of the frame and wanted to move image to the top right part 


of frame and back once a second. Set frame count to 23 (the ط24‎ 


COUNT 15 used: to reset the counter). 56001172100 Switch to Xl. 
Connect a three wire jumper from (61) to (B9),and C9. Оп cherry 
switch set final horiz section l to bus 2 and final vertical 
Section L to bus 3: Get both pot 2 and S fully counter clockwise. 
Set start/stop switch to stop and then to start. Оп cherry switch 
turn clockwise pot Z and 3 until the desired movement is achieved. 
As pots 2 and 3 are turned clockwise this will change the final 
position so final position pot will have to be adjusted at the 
same eee The movement from lower left to upper right and back 
to lower left will continue until the Start/stop switch is 
Switched to the stop position. If these signals ere connected 

to the initial horiz and vertical on the cherry switch instead of 
the final horiz and vertical, the back and forth movement can be 


multiplied out in final position. 


III. SEQUENTIAL RAMP GENERATOR 
These five ramps can be used many ways so I will describe 
several different types of operations. 
A. Sequence Ramp 
When used as sequence ramps they must be programed 
different for different operations. 
1. Initial/final operation 
Divide the raster into two sections on Scanimate. 
Set function switch to commutator position and monitor the sequence 


commutator on scope. Set sections 1 and 2 for about +5 volts. 


This will get you close to final position when sequence ramps are 
in final position. On the Z channel PC board (J6) in Scanimate, 


switch the toggle switch on top of the board to sequence position. 


This disables the sequence ramp in Scanimate. 
The outputs of the sequence ramps on the Animation 

Aid are (DL); 1022; (D3); ADE and (DS) on the patch board, 

For this example we will use only ramps 1 and 2. Connect (D1) 

to (B9) and (02) to.(C9). On cherry switch turn pots 2 and 3 


fully clockwise. Set sequence section 1 to bus 2 and sequence 


bd 


section 2 to bus 3. 

Set function switch to "sequence control" and set 
zero volts on both sections with sequence commutator pots 
when the initial/final switch is in final. 

Set "initial/final" switch on Scanimate to initial. 
To check the rate of ramp 1, switch the "manual/auto" switch to 
"manual" and ramp 1 will ramp to final position аба speed 6 
by rate 1 pot. Switch back to "auto" and ramp 1 will' reset. 
Switch back and forth changing rate pot until desired rate is 
achieved. Do the same £r ramp 2 adjusting rate 2 DOT: 

Ramp 1 will start to ramp from initial when the 
"imtial/final^ switch is chanced from یمر وت‎ to "final". At 
this same time a frame counter `is seared وھ‎ count the number of 
frames. This frame count is used to start the other four ramps. 
The thumbwheel switch labeled start 2 controls the start time of 
the second ramp. The number on the thumbwheel switch is the 
е αν frames after the "initial/final" switch is switched to 
final. The control of all five sections with the sequence ramps 
are set up the same as the two sections described above. 

On the sequence ramp timing generator P.C. board JS 


there is a 3 position switch. The back position is the normal 


position for the frame counter. The center position is the "ori" 


position and the frame counter is stopped. The forward position 
is a X2 position which will double the count on the thumbwheel 
switches. This will extend from about 40 seconds to over 80 
seconds of control on the ramps. The off position allows the 
operator to operate each ramp independently. This is especially 
good for setting up an animation. 
2. Initial-final-initial operation 

This operation would be similar to the A-B switch 
on Scanimate. In the sequence mode this operation will require 
2 ramps per section and 2 summing amplifiers of the animation aid. 
The example I will describe will be a start at initial ramp to 
final hold 2 seconds and then ramp back to initial. Connect ramp 
1 (Dl) to the input of Sua s amplifier 1 (A6). Connect the 
output of summing amplifier 1 (D6) to input of summing amplifier 
3 (A7). Connect ramp 2 (D2) to the input of summing amplifier 
3 (B7). Connect the output of summing amplifier 2 (D7) to cherry 
switch input (B9). | 

Set Scanimate for one section and function sector 


to commutator position. Adjust sequence comm section 1 for zero 


volts. Оп cherry switch set sequence section 1 to bus 2 and turn 
pot 2 fully clockwise. Оп animation aid set switch on sequence 


ramp timing generator P.C. board (28) to the middle off position. 

On ramp 1 set "manual/auto" switch to manual and on ramp 2 set 

η ασ auto switch to manual then back to auto position. Change 
function selector switch to sequence control position and set for 

zero volts with sequence commutator section 1 control. Set rate 1 


for about 1 second ramp on ramp 1 and then do the same for ramp 2. 


Set thumbwheel switch "start 2" to 096. Оп sequence ramp timing 
generator P.C. board set switch to back position. Оп Scanimate 
set initial/final switch to initial and then to finali. The image 
should move from the initial position to final 1n one second, 
hold for 3 seconds then move back to initial position in one second. 
B. Single Movement of Image | 

The sequence ramps can be used for moving images around 
on the screen in either final or initial positions. The basic 
program is as follows: Connect Dl to B9 and on cherry switch set 
final horiz to bus 2 and adjust pot 2 for the proper movement on 


the screen. In this set up the ramp will move the image on the 


screen from left to right. 


Set final horiz on cherry switch back 


to Gnd and set final vertical to bus 2 and adjust pot 2 for the 


proper movement on the screen. When the "manual/auto'" switci ou 


ramp 1 is switched to "manual" the image will move from the bottom 


n to the top of screen. Switch the "manual/auto" switch 


ж 


back to auto and the image will move back to bottom of screen 


very fast. On cherry switch set the final vert bacK to Gnd and 


set final depth to bus 2 and adjust pot 2 for proper movement on 


the screen. In the auto position the image will be small and in 


the manual position the image will be large. If on any of the 


movements you would want the opposite direction the ramp output 


must be inverted by going through a summing amplifier. The 


connection for that set up could be as follows: Connect ramp i 
output (D1) to summing amplifier 1 input (A0). “Connect Іле output 
of summing amp 1 (D6) to cherry switch input (89). On cherry 
switch set final depth to bus 2 and adjust pot 2 for proper 


movement. Now when ramo 1 '"manual/auto'" switch is switched to 


manual the image will start big and get smaller. 
C. Multiple movement of image 
An example to show several different movements to one 
image combining animation aid and scanimate. Use one section and 
set up Scanimate for a zoom from a point to an image less than 
half screen in size at final. Set final position for lower right 


screen. Set initial dot in center of screen. Start by programing 


ramp 2 to move the image to the left. Use ramp 2 instead of ramp 1 





because ramp 1 always starts with the initial/final switch set to 
final and the first movement of the image is to the left after 
reaching final position. Ramp 2 must be inverted to move the 
image left. Connect ramp 2 (D2) to summing amplifier l input (A6) 
and summing amplifier 1 output (D6) to cherry switch input CBI 
On cherry switch set final horizontal section І to bus 2 and start 
turning pot 2 ‘clockwise until the horizontal movement is right 
when ramp 2 manual/auto switch is switched back and forth. Final 
horizontal pot on Scanimate has to be changed each time pot 2 on 
cherry switch is changed because it affects the final position. 
Next program ramp 3 to move image up in the frame. Connect ramp 

3 (D3) to cherry switch input 5 (C9) and on cherry switch set final 
vertical section 1 to bus 3 and adjust pot 5 until the vertical 


movement is right when the ramp 3 manual/auto switch is switched 


back and forth. The final vertical pot on Scanimate has to be 


changed each time pot 5 on cherry switch is changed because it 


effects the final position. Last program ramp 4 to move the 

image back to a dot using depth. Connect ramp 4 to move the image 
back to a dot using depth. Connect ramp 4 (D4) to summing amplifier 
3 input (A7). Connect summing amplifier 3 output (D7) to cherry 
switch input 4 (D9) and on cherry switch set final depth section 1 
to bus 4 and adjust pot 4 for movement back to a dot as ramp 4 


manual/auto switch is switched back and forth. As in the other 


: ы 
two movements final depth оп Scanimate has to be changed as pot 4 


is changed. 


To get the image to go to a dot in the center with depth 


the axis Controls can be adjusted. This also changes the final 


“ч 


position. With this adjusted go to initial position on the 
initial/final switch and да зе che initial position of the dot. 
Set the switch on the sequence Zamp timing generator P.C. board (08) 
to ntar "off" position. Set initial/final switch on Scanimate 

to final. Now each ramp can be adjusted for the right time by 
switching "manual/auto" switch back and forth on each ramp if this 


was not done on the initial set up. Also set thumbwheel switches 


for the proper start times. For this example set each ramp for 1 


second and a hold time for each position of 2 seconds. The start 


“- 


for ταπρ 2 would be 072 оп thumbwheel switch, start 3 would be 144, 


start 4 would be 216. Set initial/final to initial and the switch 
on fhe sequence ramp timing generator (J8) to the back position. 
Now. when the initial/final switch is switched to final the image 


start at a dot in center and zoom to lower right and hold for 2 


seconds. Then it will move horizontally to the left and hold for 


2 seconds. Next it will move to the top of frame and hold for 
2 seconds. Last it will zoom back to a dot. 

One ramp can be added to two places to get angle 
movement. If the same ramp was connected to horizontal and 
vertical the movement would be at 45 degrees. 

IV. HIGH FREQUENCY OSCILLATORS 
There are two high frequency oscillators which can be used 
to bend or shape the raster. The outputs of them are (B1) and 


(B2). For the most effect use them on the initial or final 


` vertical of the cherry switch. Both of these oscillators have 


a multiplier control on the input so that the amplitude of the 


output can be controled electronically. 


“ 
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also enables the external inputs for use with the sequential 
blanking pulse from the "animation controller" or tne wiping 
function set up. Each switch is associated with the horizontal 
segment control to the left. 

The "patch panel" contains the 5 sequence ramp outputs, 
the 5 sequential intensity pulses, the horizontal and vertical 
ramp generator outputs from the animation controiler, the 
inputs and outputs of the summing amps, voltage comparators 
and digital inverters. Access to the offset controls and gain 
controls is also Беін through the patch panel. 

The summing amps may be used to sum the horizontal and 
vertical ramps with a sequence ramp in various combinations. 
The composite summed function is then patched into the voltage 
comparators. The comparator's digital output may be used 
directly or patched to the digital inverters. The output is 
then patched into the external inputs corresponding to the 
desired raster segment. 

The sequential intensity pulses from the animation controller 


may also be patched to various external inputs to sequentially 


blank segments of the raster. 


* 
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Operating Procedure 
Blanking Controller 

The "Blanking Controller'" is used with Scanimate to blank 
or unblank, wipe on or off selective portions of the raster. 

It contains a vertical segment control portion and a horizontal 
segment control portion. It also contains several summing amps, 
voltage comparators, digital inverters, offset controls, gain 
controls and a large patch و‎ for access Το various inputs, 
outputs and functions. 

The "Vertical segment control" has 4 sets of tnumbwheel 
switches each with three digits. The vertical segment is set 
up the same as the section control in Scanimate. The horizontal 
line number is dialed up on the switch that will start each 
segment. 

The "Horizontal segment control" consists of several (20). 
variable one-shots each controlled by a front panel pot. The 
Horizontal segment control portion of the front panel;unfortumetely— 
set up QGppesi-eecthe way the raster is scanned. The first pot 

CEPT 

of each vertical segment starts at the rigit hand edge of the 

| - хо ATL | 
raster and moved to the Left. The minimum width is less than 
the horizontal blanking pulse. The maximum width is longer 
than a horizontal line. If the first horizontal segment is set 
shorter than a horizontal line, segment 2 will start when 
segment 1 ends. The same thing happens when segment 2 ends etc. 

The алы لوج رو وچوس رھ‎ switch determines 1Ё the 
segment is blanked or unblanked. When in the "enable" position, 


the raster segment is blanking. When in the '"inhib/ext" 


position, the blanking function is inhibited. This position 
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COMPUTER IMAGE MATERIAL LIST 
ELECTRIC TIMER CI-00135 
RACK #1 
SCANIMATE 


Electric Timer Front Panel 
Computer Image CI-00068 


Panel. 1* 3/4 Tuch 
Stantron P1 


Electric Timer Connector Mounting Bracket 
Electric Timer Control Cable 


Electric Timer 
Standard Mode1 5-1 


Electric Timer Control Card 
Computer Image SM-140 
- BULBS - 


Incandescent, Tl 3/4 Midget No. 328 


: CAPACITORS - 
‚05 wd 100v Cer 
Erie 845-000X γρ 5037 

- CONNECTORS ud 


8 Pin Power Connector 
Cannon КРТО2Е16-8р 


4 Pin Chassis Receptacle | 
“ Switchcraft 60GA4F 


4 Pin Cable Connector 
SWitchcraft 09811 


COMPUTER IMAGE MATERIAL LIST 


Mii ELECTRIC TIMER 
RACK 1 
SCAN [MATE 


Drawing No. Description 
| ۔‎ DIODES - 
1N4002 
Mot | 
- HARDWARE - 
Cable Clip 


H. H. Smith 774 


Spacer, Threaded, 4-40 x 3/8 Inch Lg. 


Burndy BA16F6 


Insulated Fork Tougue Terminal, Blue 


Burndy BA14F6 


Switch Lever Cap, Black 


Alco C-10 


Misc. Screws, Nuts, Washers 


- INDICATOR LIGHTS - 


Subminiature, MS25256, Yellow Lens 
Dialco 162-8430-0933-502 


<- SONALERT - 


. 2.9KHz Audio Tone, 6-28VDC 


Mallory 90628 


- SWITCHES - 


E SPDT 
Alco MST-105D 


Lever Switch 
Micro 311SM3-T 


Alternate Action P.B. Switch 


Grayhill 46-525B 


(cott) 


insulated Fork Tongue Terminal, Red 


ναι Reg d, 


Drawing No. 


"COMPUTER IMAGE MATERIAL LIST 
ELECTRIC TIMER (cont) 
| RACK 1 
ОСАМІМАТЕ 


Description 


- SWITCHES - (cont.) 


Momentary Action P.B. Switch 


Grayhill 46-125R 


- WIRE 6 CABLE = 


4 Conductor Cable w/shield 
Alpha 1743 


Misc. Wire 


10 Ft. 


COMPUTER IMAGE MATERIAL LIST 
ELECTRIC TIMER CONTROL CARD - SM-140. 
ELECTRIC TIMER 


SCANIMATE 
€ 
Drawing No. Description 
— F Ὁ, 


| - CIRCUIT BOARD - ۱ 
54-140 | SM-140 Electric Timer Control Сата 
Computer Image SM-140 
- CAPACITORS - 


Cl 1100 ufd 150 WVDC Elect 
Mallory CGS 112U150BF1 | 


бш. “ ТЕЗ 15у ^. Tant 
Dickson 704 


C3 22 ufd 15v Tant 
Dickson D22GSB15M . 


Ca 1.0 ufd 25у | Сет 
| Sprague 5C023105X0250B3 


- DIODES - 
Di 1N4002 
Motorola 
D2 2 1N3064 
| Fairchild 


- INTEGRATED CIRCUITS - 


ІСІ | 9601РС | 
| ` Fairchild 


- RESISTORS - 


No. Req'd. 


Resistors are fixed, composition + 5% unless otherwise specified 


51 | 2.7 ohm 1/2w 
R2 5.1К ohm 1/4ν 
835 24k ohm i/4w 
R4,5 1k ohm 1/49 


(cont.) 


۶ 


1 


Drawing Ko. 


Т1 


01 


.COMPUTER IMAGE MATERIAL LIST ۱ 
ELECTRIC TIMER CONTROL CARD - SM-140 (cont.) 


ELECTRIC TIMER 
SCANIMATE 


Description 


- TRANSFORMERS - 
ll5v Primary, 40v Secondary 
Triad F-90X | 

- TRANSISTORS - 
2N 3569 
Fairchild 
- HARDWARE - 


Swage Terminal 
PMP 1D6-1B 


Capacitor Mounting Clamp 
Mallory VR-3 


4-40 x 1/4 Pan Head Phillips MS 
F4 Internal Tooth Lockwasher 


4-40 Hex Nut 


-- 


Drawing 


NO. 


COMPUTER IMAGE MATERIAL LIST 
COMM. 4 SECT- CONTROL ASSY 


RACK FL 
SCAN IMATE 


` Description 


Wed ies flm P Mae 3 
Ts зе ЕНН PN NR EA E AN ہش سر ی‎ ын UE] 


Ci-00044 
Ci-00045 
CI-00046 
| CI-00047 
СІ-00048 
С1-00049 


Ст- 00050 


- ELECTRICAL - 


Sm-102A Commutator 
Computer Image SM-102A 


. SM-104B Section Line Counter & Control 


Computer Image SM-104B 


Connector P.C. Bd., 44 Terminal 


Viking 2VK22D/1-2 


Connector, 8 Terminal 
Cannon КРТ02Е16-8Р 


Connector, 26 Terminal 


Burndy MS 26RM-1C 


Subminiature Coaxial Contact Assy 
Burndy RMDXK-1 


Connector, 42 Terninal 
Winchester MRE 42P-G 


Connector Mounting Plate 
Winchester XMRE 42-0100 


- MECHANICAL - 


Side Panel 
, Back Panel Е 
. Front Angle, Right ` 


Front Angle, Left 


Support Bar, 17 Inch 
Horizontal Support Bar, Connector 
Side Support Bar, Connector 


(cont.) 


ET. 


COMPUTER IMAGE MATERIAL LIST 
COMM. & SECT. CONTROL ASSY (cont.) 
RACK il 
SCAN IMATE 


n š‏ رہ 
Drawing NO.‏ 





78 No. Req'd. 
“= MECHANICAL = (cont.) 

CI-00054 Support Bar, Connector Е 2 

C1-02055 | Cover Panel ` | 2 


Card Guide, 4 Inch Lg. | 22-12 
Atlee 11903-300-5 


Misc. Screws, Nuts, Washers 


Guide Pin & Socket 4 
Winchester ۸ 9-66-6700 
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"COMPUTER IMAGE MATERIAL LIST 
COMMUTATOR SM- 102A 
COMM? & SECTION CONTROL ASSY 
ЅСАМІМАТЕ 
Drawing No. Description No. Req'd 
- CIRCUIT BOARD - 
SM-102A | SM-102A Commutator P 1. 
Computer Image SM-102A 
- CAPACITORS - 


С1,3,5 | 100 p£ 500v Mica 
| f GI RDM15 FD101JO5 


C7,8 100 ufd 25v — Elect 2 
` M/E ET101X025A5 


- DIODES - 
01,2,3,4,5,6,9, 1N3064 | | e `. 18 
10,11,12,15,14,-, Fairchild ! 
15,16,17,18.19 20 | 
07,8 114740 10v lw Zener . 2 
- INTEGRATED CIRCUITS - 
ICl1,2,3 4 "  ' ICL8007CTY | | 3 
а Imtersil ы” | 
' - RESISTORS - 


Resistors are fixed, composition + 5% unless otherwise indicated ^ 


81,4,7,10,13,24, , 10k ohm 1/2w 305 Var к ж 
27,50,53,56,47, CTS CEVA-45 ЖИ B 
50,53,56,59 

P2,5,8,11,14;25, .20k ohm 1/4w ۱ * 15 


28,31,34,378 ۰ 
51,54,57,60 


R3,6,9,12,15,17, 20k ohm 1/8w 15 Prec 18 
26.29.5298 38. | 

40,49,52,55,58, - 

61,63 
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Drawing No. 


R20,21,45,44, 
66, 67 
R22,23,45,46, 
68,69 

R70,71 

Ry 75 
R74,75,76 
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COMPUTER IMAGE MATERIAL LIST 
COMMUTATOR SM-102A (cont.) 
COMM. § SECTION CONTROL ASSY 

CAN IMATE 
Description 

~ RESISTORS = 
6.2k ohm : 1/4w 


15k ohm 1/4ч 
39 ohm 1/4ч 
5.1 ohm 21/2м 
120 ohm 1/2w 
200 ohm 1/4w 
- TRANSISTORS - 
2N5462 
Mot 
2N4551 
Mot. 
2N3569 
Fairchild 
^ 2N 3644 
. Fairchild 
ہے‎ HARDWARE - 


Commutator Front Panel - 
P.C. Board to Front Panel Bracket 


Knob, Concentric w/Indicator, Black 
Buckeye SS-50L-1/70C-2 


Thumbscrew, 10-32NC-2 
Raytheon CS-122 


(cont.) 
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15 
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‘COMPUTER IMAGE MATERIAL LIST 
COMMUTATOR SM-102A (cont.) 
COMM. & SECTION CONTROL ASSY 
SCANIMATE 


- HARDWARE - 


Panel Insert 10-32NC-2 
Raytheon PIN-122 | 


Misc. Screws, Nuts, Washers 


COMPUTER IMAGE MATERIAL LIST 
SECTION LINE COUNTER & CONTROL SM-104B 
COMM. & SECT. CONTROL ASSY 
SCAN ΓΗΑΤΕ 





Drawing No. Description | 


- CIRCUIT BOARD - 


SM-104B . SM-1048 Section Line Counter & Control 
Computer Image SM-104B 


- CAPACITORS - 


Cl Е 100 аға 25v Elect 
M/E БТ101Х025А5 
О 55 .l ufd τον Cer 
| Erie 5655-000 Υ5ΕΟ 104M 
C6,8 | 470 pf 500v | Mica 
Gi RDM15 ۶04171703 
[ον رات‎ Ek. 1000 pf 500v Mica 
Ἱ τς |: GI RDML5 FA102JO3 | 
οἱ 15 16 17 — 24 gf 500v Mica 


GI RDML5 ED240J03 


- DIODES - 
Dl thru 096 1N3064 
0828 
m INTEGRATED CIRCUITS - 


1614 . -SN7440N 


du | 
1C2,3 ^ Мес 853P 
Mot 


1C5,6,7,8,9 — SN7410N 


TI 

ποια 12 14 SN7490N 
р] 

она 5 SN7404N 

TI 


(cont.) 
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"COMPUTER IMAGE MATERIAL LIST 


SECTION LINE COUNTER & CONTROL 5М-104В (cont.) 
СОММ. & SECT. CONTROL ASSY 


Drawing No. 


SCANIMATE 


Description 


- RESISTORS - 


No. Req'd. 


Resistors are fixed, composition + 5% unless otherwise indicated 


R1 
R2,4,5,6,8, 
„101,14, 
15,18,19,22, 
25 | 

R3,7 


R28 


۶29,30 531,32 


51 


52 


CI-00054 — 


CI-00053 


2.70hm 1729 


5.6k ohm 1/4w 


8.2k ohm 1/4w 


5.1k ohm 1/4w 


3k ohm 1/4w 


200 ohm 1/4w 
10К ohm 1/4w 
- SWITCHES - 


Rotary, 17 position, Non Shorting 
Mallory 32117J 


Thumbwheel, BCD w/Complement 1248 
EECO E-032371-1 

- TRANSISTORS - 
20514 
Fairchild 

- HARDWARE - 

P.C. Board to Front Panel Bracket 
Section Control Front Panel 


(cont.) 
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` COMPUTER IMAGE MATERIAL LIST 
SECTION LINE COUNTER G CONTROL SM-104B — ) 
COMM. & SECT. CONTROL ASSY 
ЭСАУІМАТЕ 


- HARDWARE - (cont.) 


Knob, Bar, Black 
Buckeye SS-70BL-2 


. Thunbscrew, 10-52Nc-2 
Raytheon CS-122 


Panel Insert 10-32NC-2 
Raytheon PIN-122 | 


Misc. Screws, Nuts, Washers 


- WIRE & CABLE - 
24 AWG Teflon 
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COMPUTER IMAGE MATERIAL LIST 
Z CHANNEL CARD - SM-100B 
CPU 
SCANIMATE 


Drawing No. Description "^ No. Req'd. ` 
| - CIRCUIT BOARD - ۱ - 
SM- 1008 . "^ 5М-100В Z Channel Card 1 
| Computer Image 5М-100Б | 
- CAPACITORS = 
61.2 100 ufd 25v Elect 2 
M/E ET101X025A5 
€35.4,6.7,145.15.20. 201 utd 100у Сег 27 
21,27,28,29,31,32, Sprague 6-0 | E 
51,55,58,59,40,41, 
$4,45,46,47,50,51, 
52,53 
53,9 | 200 p£ 500v мса oo X 
| . GI RDM15 ۶۵201035 
ο ο 15:10 ο 34 100 ρε 500у Mica 5 
GI RDM15 FD101J03 
611222244555 «002 аға lkv ` | ` Cer ` و‎ 
| Sprague 5GA-D20 
610,25 .. 5. pt 500v >- Mica 2 
GI RDM1S 00507035 | 
C17,42,45,48,49 21 аға 25у | | Cer 5 
Sprague 5C023105X0250B3 | 
(20:24 «001 ufd dk >o oo Cer | © 2 
| ` Sprague 50Α-Ρ10 | | 
026,55 |. | — 50 pf 500v Mica o 2 
GI RDMLS ۶050037035 
C350 т 500 p£ 500у | Мїса 1 
| GI RDM15 ۶0501035 
03 | 2.2 ed 50у ТапЕ . 2 
Dickson D2R2GSD50M 
E .1 ufd 12у Cer | 2 - 


Erie 5633-000 YSFO 503M 
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COMPUTER IMAGE MATERIAL LIST 
CIRCUIT BREAKER PANEL - C1-00057 
RACK #1 
SCANIMATE 


Description | No. Req'd. 
———————————MÀ στα б. 
= ELECTRICAL = | 
SM-137 50/60 Hz Reference Ва i 
Computer Image 
Circuit Breaker 1 
Wood Elect Ρ/Ν 518-215-101 | 
Light 1 
Alco BND-2R 
Power Supply 1 
ACDC ОЕМ5М10-1 
Power Supply 2 
ACDC OEMISNS-1 
- HARDWARE - 
Panel 1 
Stantron Ρ5 | 
Screw, 6-32 x 1/4 inch, PHS 4 
Lockwasher, internal, £6 4 
Screw, 4-40 x 1/4 inch, PHS 8 
Lockwasher, internal, 4 δ 
Screw, 8 x 3/8 inch, Phillips, Truss, TSA 6 
Lockwasher, internal, #8 4 
Spacer, Threaded, 4-40 x 3/8 Inch 4 
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ROTATION CONTROLLER 

THEORY OF OPERATION 

E systcm возова о Supply VOLLAsUS чур ЫЫ DIS 
спе sine and cosine of any anple which may then be used to 
rotate the Scanimate raster when fed to Jil-sienal rotation 
card. A maximum of five sections may be controlled and each 

à : 

ос the sections may have different angles. Тһе sine and co- 
sins values are updated at the beginning of each section and 
Yenain unchanged tnrouzhout the section length time. 

Tne heart of the system is a read-only memory (R M). The 
SOM is а 128 x 8 bit memory containing the Sine between 09 and 
9029. It is organized to have 128 distinct memory locations over 
this ο ενας giving а resolution of 909/128 = ο πο Each angle 


c2 
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Το uncerstand the system, it will be 
simple system which will generate a 
ο Ow £3 5909; 

білсе all calculations аге digital, а 
(D/À) Converter is used as a transducer. 
bits OF information with the most signific 
ling the sign or polarity of the output. 
will give а -10 volt output. All bits equa 
+10 volt output. With the MSB a one and 


(10292200000), 
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DILS or IL part yn 256 (E 


.4$ of true value). . 


ec 


helpful to examine a 
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ег the 
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equires. nine. 


cant bit (usa) control 


All bits equa 31 to zero. 
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all ot ers 


the output will be approximately zero volts 
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a zero- 


(2). 


ky m i rior s 7 } رہ رود‎ ác ΓΣ ерү PIRE 36447 
hererrine to fieures 1 and 2, assume tho followine initial 


COL CLONE 1. Clock disabled. 
2 / bit up-down counter reset to zero. 
Ss ЖЕЗ Set’ e (Count Aim SEES) 
4 ЕР? Set = {Forte D/A te PO DDE NE nud 5 
data complement). 


ihe 7. bit up/down counter supplies а count ot Ü to 127 corres- 
: . ^ i У 
poncing to an angle of 0° to 900 to the ROM, 
ine ROM's output is an 8 bit binary пш aber representing the 


+ 
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Sins 22 the angle. This data is passed through & data complement 


nelwork which is controlled by the MSB. I£ the MSB is a one, no 
cata change will occur. If the HSB is a zero chen all 8 bits will 


2 
پیم 


се complemented. The data along with the MSB is passed to the 
D/A which vas discussed GOTITOI« 
When thea Clock is enabled, the up-down counter will Start. `` 


counting up tovard 127 (90°) and the ROM ou Eput is passed directly 


eno plus ten volts, representing the first quadrant of a sine Wave. 


<> 
Tot ἘΠ - f d 5 0 یت‎ ew * 4 А uu 
wher 909 is reached, the output of the 907 gate goes ER 
resets راع‎ forcing a countdown state. - | ся | du 


With further clock pulses now being applied to the. countdowr 


input, the up/dn counter starts counting in reverse from. ur to: Ü 


and the ROM output. goes back down toward zero: | The output 15 again 
passed directly to the D/A, generating the voltage for the second 
А Ë + Ы j А Же. е à m 5 Ο ТЫ 
"nen a count of zero is detected, corresponding to 0 , the 
0° gate becomes true and sets EF1 (forcing a count up) and ЕЕ? 
zero forces the data complement network to conplemant all $ 


bits of data passing between the ROM and D/A. 
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2. 

The Rotation Controller provides a means ру which ۰ 9 
roster may be rotated about the "2", or depth axis. The system nay 
be used for animation sequences, or simply for making best use of 
vister space. The raster space may be best used by | designing the 

5 
aviverk with all sections laid out horizontally, and then rotated 
until the proper positioa is obtained. . This means that a long 
vertical piece of artwork may be placed on the cell horizontally 
requiring only a few horizontal lines instead of the whole raster. 


The Controller has the 
sections. zach section 
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роз оа tae rate from the previous 
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Тһе "Мапца1" button may be used 


NN 0 
rotate apout 0.7 


Tae raster will each time 
τὸν "Manual" button will work only when the 
in the "STOP" position. 


may be controlled independently. 
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to rotate the raster manually. 


capability of rotating up to five 


Tue rate 
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L 2 ME OL جج نت‎ ino іс Will chanes nie ETFS ч {ΓΕ ΓΟ ری‎ LE tka 

nm κο D uh ot mAs, eh OF тап Аалы, U ЖЫ Ба - کے سا۴‎ «Εως Д Li vin 
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LOAD" will селото - 
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this switch. 


INITIAL ANGLE LOAD" button will load 


COANITIAL/FINALU switch is moved from final to initial. “The angle is 
stored when tha sutton is released. Tie "SECTION SELECTOR" Switch 
MmUSt Бе used with this button. | 
Ene UPICXLO GC OD LOAD" button is used to stove a final angle . 
for use in the "INITIA L/FINAL" mode, the "FINITZ ROT TION" mode, the 
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There are six modos of operation that now be ded. These 
ULES and their function are: 
"OFF" 
in this mode the rate clock is disabied and the 
section will remain at ¿ne angle that is loaded into the 
initial angle storage register. 
This mode пзу be used when rotation is not required 
zor animation, but to locate a section at an encle other than 
the angle of the artwork. It must be remembered that the angle 
that is to be held must be stored in the initial angle starage 
Pessoa. Тү it is not, the angle will change when the в 
ттен ре 1252217 Еібат switch is. chanwed fron Final to initial. 
CESISIAML το PINAL” | | 
in this mode the section will rotate from ar inxtral. 
angie to a final angle in the direction that is preset into the 
initial and final angle storage registers. The initial and 
final angles must not be equal. This mode is useful where . 202 
the total angular change required is less than 5605. ` p 
- "ROTATION SEQUENCE" EES 
“This mode synchronizes the rotation to the sequence wî 
ranp in сез ρα. When the initial/final switch is actuated 
tne section will Start rotating from a stored initial angle.” = 
The final angle is the angle at which the raster happens 


words the ега of the sequence ramp. 
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ІМ» rotation in tuis mode may bo тоте (лаж 5007, 


ape із. TRUS Dy Cpu S Potation Tate αμα She 7 ος 
επ» Sequence reno. However, with fast rotación аза Long 
sequence ramos, the final angle may vary considerably each 
tine the ramp is generated due to tolerances in both the 


engla, to the same initial angle, through 3609, a finite number 
oz times, with 2 maximum number of 15. The number of rotations 
is стезеї with the "NUMBER OF REVOLUTIONS" bi ECOG 

hhen setting up this mode, the final angle storage 
ros ster must have ап angle 10 3٤8 into it that is not equal 
to tne initial angle. This stored angle is used.for control 


Another thine to remenber about this mode is that:. 


, ھ٦7‎ initial angle and the final angles 7. 
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press "SECTION RESET" to res the revolution counter to zero. 
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Then press "INITIAL ANGLE $ЕТ" to set the raster to the initial 


гпсіз. The number of revolutions may now be stored by pees sing 
the revolution load button once for each revolution ЕЕ 


This procedure also applies to the finite oscillation mode to 
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The following paragraphs outline the principles Oc Opera 
zion of the Scanimate rotation controller at the block diagram 
ices. | 

naference should be made to The Theory of Gperation section - 

' 
ard the block diagram when necessary. 

іле front panel controls are organized to allow each section 
to have а different operating mode and rate of rotation if desired. 
Each szction has its bua date control, direction reverse pushbutton, 
start-stop switch, manual pushbutton and mode switch. Тһе initial 
and final angle load, section reset and number oE revolutions load 
sushbuttons affect only the section selected via the section selec- 
tor switch. The initial angle set pushbutton is common t6 Î five 
sections. 

Each section has its own rate clock, control card and memory 
address card. The memory card and D/A converter card are used by 
all sections at the appropriate section time. The gil 
card contains pulse and level shaping circuits to interface vithis 
the initial-final е апа епа o£ sequence signals ftom Scánimate. 
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N CONTROLLER DATA FLOW 
ck pulses from the rate 
which allows the 


tf bi varrous sicasls, 


le section.. The other sections operate in an identical су 


dependin 
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will be confined τα - 
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clock 6 passed through a clock. 
clock pulses to be gated on or . 
g upon the mode switchs E 


(4) 
Ine ssted clock pulses. are dad тосап up-down counter which 
LS under control of tho up-down £lip-flop. The up-down 7 


rlop determines the direction of rotation. 


TT APIS Ы 75” > 2 "n 
Гре up-down counter is a 7 bit counter counting between 0 


>” 3 жуу 4 ” £ 3 E یت‎ ез - 4-:. Y С 

Or polarity flip-flops, define the current апеіс of rotation of 
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tne raster. Р 
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Current angles, however only on: 


The 7 bit memory address is stored into a memory address stor- 


Өте» νο еур < < + ы 1 zc rp + E 5 Ene ` 
ase register εἰ section change time. The address is passed straight 
T 2 +! БАА у cc M + سے‎ 4- 

ο τοσα ene 222855 complementing gate to the ROM where the value 


for cho Sine із “looked μα. The 8 bit sino data along with the 
sine sien cr poicrity is strobed into the sine storage register 
and the © biz D/A then converts this information to an analog 
Voltage جج7 جج‎ + 10 volts. The up-date sine strobe then generates 


tne update cosine strobe. This pulse complements or inverts the ` 


7 bit memory address. The ROM then "looks up". the 8 bit cosines". 


vaius, апа this data along with the cosine sign is passed to Pies a 
cosine D/A where it is converted. ` tg 9 


Also included is circuitry to store initial and final angles 
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and compare circuitry to generate a pulse when the current angle 


equals the stored initial or final angles. These initial and final 
compare signals are for reversing direction in the oscillation modes 
compare will also stop the clock in the initial to final 


1 
mode. The initial angle storage is used ёо preset the circuitry to 


an initial angle and the initial compare is used to count the nup- 
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ал ος that 7 (71 Pa 4H ^ YO Ar л] tha rro = ire + r 

Cio les “EAL OCCT When these ar equali, tne compare circuitry 


x ues Жы Y o 
πια S 20D. tne οσοι 


V.C.9's have a control line brought to the patch parel located 


on the segment bianking controller. When the control line is 
groundsd the Ұ.С.О. will stop oscillating. 


ihe rete may be varied by the rate control potentiometers 
(pot) located on the front panel. The ECO: Output (X10) or-the 
СУ.С.0. cutzput)/10 (Xi) may be selected by the front panel range 
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5М102125. vis contains four V.C.O.'s for sections one through .... 


<> 
‘TOUT end 7524 tains th О. for secti Εν Mri .جج‎ 
м: апа o-25 COncains the V.C.O. for section five. | NE te 
152 У.С.О. output for section one goes to the control c ardt 


J-4 where it is under control of the clock gate circuitry. The. 
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Ен selects either the V.C.O0. clock (start) or. the ` 
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manual pushbut ton clock τ; Fo "P A کک‎ 


The manual p pushbutton, is ušeful for setting up یہت‎ - 


ага final angles and for calibration purposes. When the mode: 


Switch is "OFF", . both clocks will be disabled. 
Another input to the clock gate circuitry is the initial- -... 


tinal signal from J15. When the Scanimate initial-final switcn 
is thrown from final to initial the V.C.O. clock is disabled. 


"nen ib is thrown from initial to final, the V.C.O. clock is en- 
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ando. ΠΒ dorion is ο μιας to tus Starks com situ 
ТСО he νο ο clock іс. enabled, thereby coup ος rota 
сът, физ rotation wav be stopped by various signals: 
le ето Volt level applica Те лыс Жейк "νο η, 
Control. Line. 
2. Start-stop switch being moved to Stop. 
s Init ON ROS switch being moved to initial. 
4. End of sequence applied through mode switch A 
(Rotation sequence mode). 
5. Final compare applied through mode switch А ۱ 
(Initial to final mode). | 
6. Numbe Е revolutions compare applied t through 
mode switch B (Finit? modes). 

Тоз Gescription of operation will now deal with the cenera- 
lon of a даат representation of the angle of rotation, the ` 
divrectiot OF rotation and the polarity of the sine or cosine signal. 

Тас сіссі signal from the clock gate is applied to the clock 
Steering network located on the memory address card. This network 
under е эе ийңә Ше chs up-down flip-flop, then applisd the clock 
Signal ta elther the count up or cound down inputs on the up-down?) -- 
binary counter. The counter is a7 bit counter counting between ` 
Dand 2272. LE is capable of being reset to 0 or being preset 2.2 
the contents of the init 181 count store 'ge register. The- یں‎ 1 
Counter output, which 0+07 ап angle, vill eventually be арс” 
plied to the read only memory BO) as а ΓΞ addre via Fd 
memory address اوت‎ d 

The output also goes to the initial end final count A d 
registers, the initial end final count comparators and to the de- 
code 0° and decode 909 gates. Decode 0° corresponds to a count T. 


all zeros and-decode 909 corresponds to a count of all ones. 


2Z a count up state. 
The decode 909 gate is used to determine the sign 
Each time 900 is encountered the cosine sign flip-flop М 


change states. This signal also resets the up-down fli Ip SERE TA 


ine three status flip- flops (up-down, sine and cosine Sign) 
vili sil be set, the up-doun counter will bs. reset, and the number 


ОҒ revolctions counter will be reset whenever the section reset'is 
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E PAN مو‎ NS C 
pressed. anis corresponds to an angle of 09. 
The іптоз status flip-flops and tho up-down counter Will be. 
preset te спе contents of the initial status and count storage 


isters whenever the initial angle set is pressed or whenever? | 


the initial-final switch on Scanimate is thrown from πο, ΕΦ... 





ine initial. status and count storage registers vill be loads 


whenever the initial angle load 0 7 15 pressed. th nen released, 
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The output o£ the three status flip- flops : 111 be stored. in һе 
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initial status storage and the 7 bit counter output vill be stored. 


nit ial count storage register. It makes no difference îr 
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whether the raster is rotating or standing still when the initial 


angle pushbutton 25 pressed. ТЕ shoul d be observed TOR er that. 
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the direction бизе -down flip-flop) is also stored. 


As an examplo: Section reset is pressed and then initial 


angle load is pressed. The initial angle stored will be 09 
fto i - ہس‎ - " ! 
ай ιο Ea AY direction will bx eae ter Cloc He ree CC). When 
1 1 7 Ра c a 5 عو کے‎ <р سر‎ t > > ` 
tic initial angle set pushbutton is pressed or the initial-finel 


SWLECH 15 tnrown to initial, a pulse is generated (preset initial). 


vnich presets the up-down count to the contents of the initial 
4 | | | 
созге storage register, presets the status flip-flops to the con- 


number of revolutions counter to zero. 


tne final storage registers and comparators work in a similar 


Manner for loading a final angle when 0009 however there аге 
no provisions for presetting the up-down counter and status flip- 


Tha initial and final compare signals are used in the oscilla- 


tion modes со cause a direction reversal by applying the signals. 


through node switch C to clock the up-down flip-flop. 
The initial compare 15 کنا‎ їп the ro 009 and finite. 
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oscillation modes as a count input to the number of revolutions 
counter. Whem: the number of revolutions counter equals the. counts Eu 
DU B к Т "ыз Мет: сет 


Stored in the Πες ΘῈ revólutions storage register, the comosre. 
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circuitry g enerates. ES signal which goes through mode switch. 07 


stop the V. С. 0: *elock.- Assume five revolutions are- desired τι... 


the flnite τὸ o mode. The number of revolutions. 07 ας 15 


se >= + 


reset to zero by pressing the section reset м ton. τὰς num- 
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рет ος revolutions load pushbutton is now pressed five time 
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TID 


causing the number of revolutions storage counter to count up to 
five. Each time that rotation is initiated, the raster will πα ке 
five complete revolutions before it ceases. The raster will а1- 
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Heya Cone το 2.stop at the initial angle. 
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generation of a 7 bit number which represents un ansle between 
x wy ΄ 42 مر سو‎ 75 £ < > 3 С Ы f, t 

С" and 905, һе have also generated tuo bits of information to 


control the sign of the sine and cosine output. 
he will now describe the circuitry of the memory card 
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and the D/A converter card Jl. 
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The memory ca rd contains a section length decode circuit 


\1сп consists of a counter to count section change pulses and 


ne at a time the 
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а dual 2 line to 4 line decoder which enabies 
section enable lines. At vertical reset time the counter is re- 
tion one enable goes true allowing data from section 
one's rezory address card to appear at the input to the memary ad- 
ë ۶ 9۷1ھ‎ When a tion change pulse occurs, sec- 


tion two will be enabled and section one disabled, etc. for sec- 


tior three through Εἶνε, 
When the section change pulse occurs, e رت‎ 80007 pulse ` 
is generated which stores the 7 bit memory address. Bre ‘angle in 





tne пепогу address ο. register, and stores e CS and eo 


sine ив the sign storage register. This memory strobe- ` 


pulses c then. generates an update sine pulse which gates the 
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ROM. Wit hin one microsecond the ROM's output will conta in ап: Lu 
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bit representation of the sine of the angle. The update se 
pulse strobes this 8 bit data along with the sine sign bit into 
the D/A sine storage register and the D/A converter will δοκεῖς 
within give 2 to the analog voltag ge representing the κ 


sine of the angle. 
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